Introduction {#Sec1}
============

The capability approach is a broad normative framework that provides an alternative to welfare economic approaches to evaluating well-being, with a primary focus on individual's ability to achieve valuable functionings in life (Sen [@CR69]). The capability approach has attracted interest from a wide variety of researchers, scholars and policymakers alike, with the Human Development and Capability Association consisting of 15 thematic groups in May 2016. A number of literature reviews on empirical applications *across* disciplines have been conducted, relating to the aspects of the capability approach that are the focus for analysis (Kuklys and Robeyns [@CR36]), the spread of capability applications across disciplines (Robeyns [@CR63]) and the types of statistical approaches taken when measuring capability (Chiappero-Martinetti and Roche [@CR13]). A number of researchers have also attempted to conceptualise the capability approach for health specifically (Law and Widdows [@CR38]; Ruger [@CR64]; Venkatapuram [@CR77]; Entwistle and Watt [@CR21]). The primary aims of this review are to document studies that apply the capability approach in the health field and to explore the objectives and decision-rules (i.e. criteria for deciding to accept or reject proposal) of studies measuring capability more broadly.

Health itself is notoriously difficult to define (Venkatapuram [@CR78]) and we do not attempt that task here, focusing more on how authors have conceptualised their own study. In terms of practical application of the capability approach within the health field, however, less is known about the breadth and scope of studies being undertaken. Three reviews have assessed the development of capability measures in health economics (Lorgelly et al. [@CR43]; Coast et al. [@CR15]; Lorgelly [@CR42]). However, it is less clear what the current evidence base is on topics related to health in general. The first aim of this study is to document studies that apply the capability approach in the health field.

Less attention has also been paid to how capability measures are being used to inform policy making. Although there are widely documented indices informed by the capability approach \[for example, the Human Development Index (HDI), the Multidimensional Poverty Index (MPI)\], these are focused mainly on international comparisons; less is known about the purpose or objectives of capability applications across other fields of research. Given the underspecified nature of the capability approach (Gasper [@CR26]), it would be informative to know how capability objectives are interpreted for particular policy areas across different fields. The second aim of this paper is to establish the analytical objectives when applying measures of capability. Since little has been written on this specific topic within the health field, in achieving this second aim, the research draws on the literature across all fields.

These aims will be achieved through undertaking a literature review, applying a search strategy known as "comprehensive pearl growing" (Hartley et al. [@CR29]) to identify studies measuring capability with a primary focus on health. Then, a summary narrative analysis of studies included in the review across other fields will be used to detail how researchers, in general, are applying the capability approach to aid decision-making.

The remainder of the paper is structured as follows. Section [2](#Sec2){ref-type="sec"} details the comprehensive pearl growing search strategy employed to identify relevant studies. The method of identifying studies through key 'pearls' and inclusion and exclusion criteria used in the study are then explained. Data extraction and methods of analysis used are given before summary results of the literature search and grouping of papers by themes is presented. Given the primary focus of the review on the topic of health, the literature relating to health is then reviewed in much greater detail. Studies in the broad area of health are first grouped and described according to four key sub-themes. They are then compared in terms of the methodologies that they use, particularly in relation to how capabilities are selected and how weights are assigned to the selected capabilities. A summary narrative analysis of objectives and decision-rules across all other studies outside the health field is then presented. A discussion of the literature review findings concludes the paper.

Methods {#Sec2}
=======

Literature Search Strategy {#Sec3}
--------------------------

The search strategy employed in this review is known as "comprehensive pearl growing", a particularly useful search strategy for interdisciplinary topics (Schlosser et al. [@CR66]). The process of pearl growing commences with the identification of 'key pearls' (i.e. key studies), that can be identified from within the literature as being compatible with the aim of the review (Hartley et al. [@CR29]). Once the key pearls have been identified, these are used to generate the 'first wave of pearls', that is, papers that have cited the key pearls within their reference list. Essentially, this type of search uses forward citations emanating initially from 'key pearls' and then from subsequent waves of pearls.

The literature search was undertaken through the Institute of Scientific Information (ISI) Web of Knowledge citation search online facility. The ISI Web of Knowledge covers a number of databases including Web of Science (sciences, social sciences, arts and humanities) and MEDLINE (biomedicine and health sciences), which made it an appropriate database for searching capability literature across a wide variety of disciplines.

Papers published between 1 January 2006 and 1 December 2012 were included in the initial search, with the review updated to include studies on ISI until 1 November 2014. The review aimed to focus on the most recent advances in the operationalisation of the capability approach, given that earlier studies were already likely to have been captured through previous capability empirical reviews (Kuklys and Robeyns [@CR36]; Robeyns [@CR63]; Chiappero-Martinetti and Roche [@CR13]).

Selection of Key Pearls {#Sec4}
-----------------------

To identify the key pearls, research included in three previous reviews was considered (Kuklys and Robeyns [@CR36]; Robeyns [@CR63]; Chiappero-Martinetti and Roche [@CR13]). The broadest disciplinary focus from the previous reviews was the study by Robeyns ([@CR63]) who identified nine areas where the capability approach has been applied (Robeyns [@CR63]). Two groups (critiquing social norms and non-normative research) were excluded as the studies were not relevant for the focus of this review. From each of Robeyns' remaining seven groups, at least one study per group was chosen as an initial key pearl. Nine 'key pearls' from Robeyns' ([@CR63]) review were included and the Robeyns review ([@CR63]) itself was the tenth key pearl. Overall ten key pearls were included (Chiappero-Martinetti [@CR12]; Alkire [@CR2]; Fukuda-Parr [@CR24]; Robeyns [@CR62]; Ruggeri Laderchi et al. [@CR37]; Kuklys [@CR35]; Lewis and Giullari [@CR41]; Zaidi and Burchardt [@CR80]; Anand and van Hees [@CR5]; Robeyns [@CR63]).

Inclusion Criteria and Paper Categorisation {#Sec5}
-------------------------------------------

To be included, studies required to be published papers in English and needed to address at least one of the two review objectives:the aggregation of capability at an individual level (i.e. domains of capability included) and/or across populations (i.e. how capability between individuals are compared), and/oran objective or decision-rule as to how such outcomes could be then used to aid decision-makingBased on the above criteria, titles and abstracts for the studies were sorted through keyword searching. Keyword searching through title and abstract was structured as follows:Capability OR Capabilities OR Functioning(s) OR Agency \[Capability keyword\]ANDMeasure OR Outcome OR Empirical OR Index OR Operationalisation \[Measurement keyword\]Studies excluded are non-English publications, books and book chapters, conference abstracts and presentations. Additionally, studies conducting validity of capability measures in certain patient groups were excluded as they were beyond the scope of this review.

This review followed a two stage process of study categorisation. This follows from previous reviews that have used this categorisation process to identify the studies of most relevance to the research question at hand (Roberts et al. [@CR61]).

### Stage I: Initial Categorisation of Studies {#Sec6}

The studies identified using the previously outlined search strategy were then sorted into three categories based on the title and abstract.

Category A: studies that mentioned at least one capability keyword AND at least one measurement keyword.

Category B: studies that could be potentially relevant to the review, but required more information than the title and abstract alone. If the study contained at least one capability keyword but no measurement keyword, the study was examined for a results section including tables and figures, which could potentially indicate an attempt to measure capability outcomes. If a measurement keyword was found in the title and abstract but no capability keyword, the reference list for the study was searched for citations of key capability writings by either Amartya Sen (Sen [@CR67], [@CR68], [@CR69], [@CR70], [@CR71]) or Martha Nussbaum (Nussbaum [@CR56], [@CR57]), as a means of eliciting whether the study was concerned with capability.

Category C: studies that were excluded from the review. The studies either did not include any of the capability or measurement keywords or did not meet the criteria for Category B.

Studies identified from the first wave that were categorised as Category A or B were then employed to carry out a further wave search. Studies that had cited these new pearls were then categorised in the same manner as in the first wave. This process of wave searching continued until no new relevant studies were found. An illustration of the pearl growing method is presented in Fig. [1](#Fig1){ref-type="fig"}.Fig. 1Illustration of the comprehensive pearl growing method

### Stage II: Further Classification of Studies {#Sec7}

Following the completion of the pearl search, studies categorised as either A or B were further classified after being read in full. Four classifications were used to identify the final papers for inclusion.Study developed and/or applied capability related outcome and discusses decision ruleStudy developed and/or applied capability related outcome but does *not* discuss decision ruleStudy discusses decision rule but does *not* develop nor apply capability related outcomeStudy does not develop nor apply capability related outcome nor discuss decision rulePapers within the first three classifications were included in the analysis. Papers within the fourth classification were excluded from further analysis.

The review update used all studies classified within the first three categories during the initial search as the starting 'key pearls' for the update.

Data Extraction {#Sec8}
---------------

Data were extracted from all included studies using a standardised data extraction form. This follows protocol for data extraction from systematic reviews in health (CRD [@CR18]). Information extracted from studies include name of author(s); title of study; year of publication; dimensions within capability related measure; thematic group study most associated with; context capability measure developed for; country study conducted; study country specific or multinational; whether comparisons are made between different population groups; objective of study; and what decision criteria/rules discussed (see Appendix [1](#Sec21){ref-type="sec"}). The initial extraction and thematic grouping was undertaken by the first author and co-authors checked that the grouping of studies by theme most accurately reflected the primary focus of each individual study.

Analysis {#Sec9}
--------

Robeyns' ([@CR63]) seven application groups (i. General assessment of human development; ii. Assessing small scale development projects; iii. Identifying the poor in developing countries; iv. Poverty and well-being assessment in advanced economics; v. Deprivation of disabled people; vi. assessing gender inequalities; vii. Debating policies) that identified key pearls for this review are used as a starting point for grouping and analysing all the studies included following the pearl search; where studies fell outside these groups, additional groups for new themes were generated when necessary. Those grouped in a health thematic group are of primary interest in this review and we detail each study found, as well as comparing and contrasting the studies found in this group. To explore objective and decision-rules across fields outside of health, a narrative summary of the studies found in the remainder of the review is presented to give an overview of approaches across thematic groups.

Results {#Sec10}
=======

Summary of Pearl Search {#Sec11}
-----------------------

The summary of the literature search is provided in Fig. [2](#Fig2){ref-type="fig"}. Out of 783 studies identified in the seven waves of literature searches, 113 studies are included in the review (see Appendix [2](#Sec22){ref-type="sec"}).Fig. 2Summary statistics of initial comprehensive pearl growing review results

Summary Data for Studies Included {#Sec12}
---------------------------------

Figure [3](#Fig3){ref-type="fig"} shows the spread of studies across seven capability thematic groups identified by Robeyns ([@CR63]) (i.e. group i.--group vii.) and three new themes that emerged from this review (i.e. group viii.--group x.). Group iv. (assessing poverty and well-being assessment in advanced economies) has the highest proportion of studies identified out of the 10 groups with 26 studies. The three new groups, education (group viii), technology (group ix.) and health (group x.), account for 37 of the 113 studies identified, showing a growing interest in capability applications in these three groups in particular. Indeed, the health group produced the second largest number of studies, with 19 papers focused primarily in the health field.Fig. 3Number of studies per capability thematic group. Capability thematic groups: *i* general assessment of human development; *ii* assessing small; scale development projects: *iii* identifying the poor in developing countries, *iv* poverty; well-being assessment in advanced economics: *v* deprivation of disabled people, *vi* assessing gender inequalities: *vii* debating policies, *viii* education, *ix* technology, *x* health

Thematic Group x. Health {#Sec13}
------------------------

The health thematic group consisted of nineteen studies in total and are first detailed in four sections, before a comparison of studies is presented.

### Physical Activity {#Sec14}

Four studies from the United States looked into how the capability approach could be applied in assessing people's capability to engage in physical activity with the aim of improving their health. Lewis ([@CR39], [@CR40]) undertook two studies looking into how the built environment in communities can be a leading instigator into the capability of individuals to participate in physical activity, exploring what questionnaires would be appropriate to capture this capability (Lewis [@CR39], [@CR40]). Ferrer also led two studies, tackling problems associated with lack of physical activity in different ways. The first, Ferrer and Carrasco ([@CR22]), developed a list of capabilities to assess patient's ability to manage their own health behaviours through an 18 item list on diet and physical activity (Ferrer and Carrasco [@CR22]). The second and more recent, Ferrer et al. ([@CR23]) developed an instrument on healthy diet and physical activity using a more rigorous mixed methods approach. Qualitative focus groups were conducted with members from the Latino community, who had obesity and diabetes, to ascertain the constraints on opportunities to pursue healthy behaviour. From the focus groups, eight scales measuring capability approach constructs were produced: two subscales for resources and six subscales on conversion factors. The authors emphasise that their results show the need to focus on practical opportunities for healthy behaviour that will help bridge goals of intention with achievement of a healthy lifestyle (Ferrer et al. [@CR23]).

### Empowerment in Health {#Sec15}

Three studies identified were concerned with patient empowerment. Two studies identified in the review worked on measuring women's empowerment in developing countries when it came to decision-making relating to their health. Mabsout ([@CR45]) developed a health functioning model for Ethiopian women, with the aim to reduce shortfalls in health through measuring education, earnings share, control over earnings and decision-making (Mabsout [@CR45]). Nikiema et al. ([@CR55]) pursued a similar theme by assessing women's perceived ability to access healthcare in Burkina Faso by knowing where to go to seek care, getting permission to go, getting money for treatment, distance to health facility, having to take transportation, not wanting to go alone and concern that there may not be a female healthcare provider available. The third discussed the trade-offs associated with patient empowerment versus the maximisation of a patient's health status (McAllister et al. [@CR47]).

### Multidimensional Poverty in Health Groups {#Sec16}

Three studies were concerned with assessing multidimensional poverty in a health setting. Callander et al. ([@CR10], [@CR11]) developed what they termed as a Freedom Poverty Measure, assessing poverty in terms of three dimensions: income, education and health. Although similar in make-up to the HDI, Callander et al. ([@CR10]) placed additional weight on income due to its perceived importance in assessing poverty in Australia. Using a national representative survey from the Australian Bureau of Statistics in 2003, of those classified as multidimensionally poor, three out of four had a chronic health condition. Having a chronic condition meant individuals were three times more likely to be multidimensionally poor, raising to seven times as likely if the chronic health condition was depression/mood affecting disorder (Callander et al. [@CR10]). Callander et al. ([@CR11]) also used the same dataset and applied their freedom poverty measure to assess freedom poverty in people with cardiovascular disease.

Mitra et al. ([@CR51]) used a mixed methods approach to develop a multidimensional poverty measure to assess the situation of persons with psychiatric disorders in the United States. First, Mitra and colleagues developed a theoretical capability list before focusing on seven empirical capabilities that could be measured through the Medical Expenditure Panel Survey. These empirical capabilities were then the subject of two focus groups who were asked to rank the importance of each capability. Rankings based on a lived experience group of psychiatric disorders and a providers/research group were used to weight capabilities separately, and apply two different methods of weighting the capabilities based on their ranking (Mitra et al. [@CR51]). Results showed that the measure of multidimensional poverty was sensitive to the selection of different ranking and weighting structures. Mitra et al. ([@CR51]) concluded that further development of multidimensional measures should proceed using larger scale qualitative methods or combined methods (i.e. qualitative and quantitative) when ranking and weighting the capabilities (Mitra et al. [@CR51]).

### Assessments of Health and Social Care Interventions {#Sec17}

Nine studies developed and/or applied capability measures for assessing health and care interventions for different population groups. Of these nine, six studies were concerned with the development of the ICEpop CAPability measure for Older people (ICECAP-O). Using qualitative interviews with older adults in the United Kingdom, it was found that the capability to achieve important functionings was of primary interest to this population (Grewal et al. [@CR28]). Subsequently, thematic analysis was undertaken on the qualitative interviews to develop a short self-complete questionnaire (ICECAP-O) capturing the most important capabilities for this age group (Coast et al. [@CR14]). Five capabilities were found to be of primary importance: attachment, role, enjoyment, security and control (Coast et al. [@CR14]). The five capabilities were then assigned weights to create an index, based on a random utility methodology known as best-worst scaling (Coast et al. [@CR14]). The ICECAP-O has now been used to assess capability in a number of different country and health settings, such as in fall patients in Canada (Davis et al. [@CR19]), arthritis patients in the UK (Mitchell et al. [@CR50]), older carers in Australia (Ratcliffe et al. [@CR59]) and the general population for public health research in Australia (Couzner et al. [@CR17]). A similar, although distinct, measure for the general adult population is the ICECAP-A, which has been developed using the same methodology. It also has five attributes of capability, although in the general adult population the most important attributes are stability, attachment, achievement, autonomy and enjoyment (Al-Janabi et al. [@CR1]).

Another capability measure aimed primarily at older adults is the adult social care outcomes toolkit (ASCOT) (Netten et al. [@CR54]). Also using qualitative methods to develop attributes, Netten et al. ([@CR54]) found nine areas to include when assessing social care interventions: food and drink, personal care, safety, social participation and involvement, control over daily living, accommodation, cleanliness and comfort, occupation and dignity. Although the ASCOT was originally developed without theoretical justification from the capability approach, the most recent ASCOT has an emphasis on the newly developed highest level of each attribute on the wants and likes of social care users to reflect a broader aspect of the questionnaire on capability. The lower three levels on the ASCOT reflect levels of basic functioning (Netten et al. [@CR54]). Using preference weighting to develop a measure of social care related quality of life, Netten et al. ([@CR54]) developed a measure that can be used to produce a social care quality adjusted life year (QALY), allowing comparisons with the health QALY to judge resource allocation across health and social care interventions. QALYs are used by health guidance bodies, such as the National Institute for Health and Care Excellence (NICE) in England, to assess the cost-effectiveness of interventions based on their contribution to morbidity and mortality improvements (NICE 2014).

A final study developed a capability questionnaire for assessing the capability of mental health patients (Simon et al. [@CR72]). Rooted in Nussbaum's list of 10 essential human capabilities (Nussbaum [@CR56]), the Oxford Capability Mental Health (OxCap-MH) measure consists of 18 items that has been developed from previous attempts to formulate Nussbaum's list into a questionnaire format (Simon et al. [@CR72]). Simon et al. ([@CR72]) tested their capability instrument within the Oxford Community Treatment Evaluation Trial and developed a capability index. In terms of valuing capability items, each item is weighted equally.

Comparison of Studies in the Health Group {#Sec18}
-----------------------------------------

There are a variety of ways the capability approach is being adopted in health and the individuals who are targeted by researchers measuring capabilities vary across studies. A mixed methods approach appears popular across a large number of the studies. However, there are key distinctions as to when qualitative and quantitative methods are applied. For Mitra et al. ([@CR51]), key aspects of capability for their population of interest are first identified through their research team, before asking focus groups the importance of the capability indicators they present. Simon et al. ([@CR72]) adopt a similar approach using Nussbaum's list of 10 essential capabilities as their basis of capability indicators to include before testing their questionnaire in a mental health population. Alternatively, other studies have first asked their population of interest what aspects of life are important to them: obese or diabetic (Ferrer et al. [@CR23]), people 65 years and older (Grewal et al. [@CR28]), and social care users (Netten et al. [@CR54]). For people 65 years and older, this led to a capability questionnaire being developed through thematic analysis by the research team (Coast et al. [@CR14]). Ferrer et al. ([@CR23]) adopted a quantitative approach to finalising their questionnaire, using principal component analysis to generate a measure capturing resources and conversion factors to engage in a healthy diet and physical activity. For social care users, a previous version of a social care questionnaire was modified to reflect what was found in qualitative interviews and to attempt to capture capability (Netten et al. [@CR54]).

A number of different weights across dimensions were applied. Simon et al. ([@CR72]) followed Nussbaum's stance on the importance of achieving all capabilities in their list, so equal weight was attached to the 10 dimensions, although this approach indirectly gives double weight to dimensions that have two questions per dimension compared to one question per dimension. Callander et al. ([@CR10], [@CR11]) give additional weight to income in their freedom poverty measure of education, health and income; an unusual approach in capability literature where focus has shifted on moving away from income in a multidimensional poverty space (Alkire and Foster [@CR3]). To be classified in freedom poverty, meaning multidimensionally poor, individuals needed low income (below 50 % of median income poverty line) *and either* poor overall health status (lower than average SF-6D utility score for their age group) *or* have insufficient education (less than 12 years aged 25--64 or less than 10 years aged 65 and above) (Callander et al. [@CR10]). Mitra et al. ([@CR51]) use quantitative weighting formulas based on the ranking of importance of dimensions found in their focus groups. Netten et al. ([@CR54]) weight their social care instrument using a mixture of time trade-off and best-worst scaling methodology. These methods, in particular time trade-off are most prominently used to weight health states in QALYs for health economic evaluations. Coast et al. ([@CR14]) have argued against the use of the preference-based time trade-off methodology when weighting capabilities. Instead, Coast et al. ([@CR14]) base capability weighting on best-worst scaling only, arguing this approach involves population value judgements as opposed to people's preferences.

What is noticeable in all studies is the lack of reliance on health status as the sole measure of capability, suggesting a shift in the evaluative space from functionings to capability in the studies found in this review. For example, Mabsout ([@CR45]) and Nikiema et al. ([@CR55]) find that focusing on women's ability to make decisions with regard to health seeking behaviour takes prominence. McAllister et al. ([@CR47]) discusses how there could be a tradeoff between maximising health in favour of patient empowerment, although they do not detail how this may work in practice.

Across the 19 studies in the health group, there does not appear to be a sole objective reflective of the capability approach. Netten et al. ([@CR54]) take the traditional health economics route of implementing a measure using preference weights to develop a social care QALY to aid social care decision-making in terms of cost-effectiveness, with the aim of maximising QALY gains. However, such an approach is outright rejected by Simon et al. ([@CR72]), who argue that incorporating preferences similar to the QALY approach goes against the underlying rationale of the capability approach.

Capability Objectives and Decision-Rules {#Sec19}
----------------------------------------

This section provides a narrative summary of the objectives and decision-rules from the studies identified in this review not classed in the health group (see Appendix [2](#Sec22){ref-type="sec"}).

Although the capability approach was developed as an alternative to the traditional utilitarian approach in welfare economic assessment, there are some studies identified in this review who argue that capabilities can fall within a similar maximisation framework. One example of this is Renouard ([@CR60]), whose study suggests that corporate social responsibility within private enterprise should account for what they term as "relational capability". By drawing upon research within anthropology and Sen and Nussbaum's research, Renouard ([@CR60]) proposes to look beyond utility maximisation of company stakeholders but rather achieve the:"maximisation of the relational capability of people impacted by the activities of companies (Renouard [@CR60])"This concept of maximising an absolute level of capabilities is not limited to the above example, with Biggeri and Ferrannini suggesting an objective of "maximising freedoms" in development analysis (Biggeri and Ferrannini [@CR7]). Tikly and Barrett ([@CR75]) also state that the capability approach of "maximising choice" is a more appropriate assessment of welfare than the standard rational choice theory of economics within education of low income countries:"Here the assumption is that individuals act on the basis of the maximisation of their own utility and that efficiency within the public welfare system is best served through maximising 'choice' (Tikly and Barrett [@CR75])"However, the objective of maximising capabilities in some form or another as an absolute aim is not a reflection of the majority of work related to the papers found in this review. As an example of this, Anand et al. ([@CR4]) states:"they (people) do not wish to maximize total social welfare for a variety of reasons, not least of which is that they are concerned about distributional issues too (Anand et al. [@CR4])"Many papers focus on the maximisation of something less than optimum levels as a priority, such as the maximisation of basic capabilities (Krishnakumar and Ballon [@CR34]) or by measuring poverty as "insufficiency in basic capabilities" (Kerstenetzky and Santos [@CR31]).

Other conceptualisations of the capability approach have developed within more advanced economies. Binder and Broekel ([@CR8]) develop their concept of "conversion efficiency" as an alternative to traditional well-being assessment:"The idea of relative efficiency means we are evaluating individuals' efficiency not with a theoretically derived maximum, but to the maximum of functioning achievement observed in the data given a certain level of resources (Binder and Broekel [@CR8])"Binder and Broekel ([@CR8]) demonstrated their measure within Great Britain and showed that conversion efficiency is improved within this sample, by age, self-employment, marriage, the absence of any health problem and living in London and the surrounding boroughs.

Murphy and Gardoni ([@CR53]) developed a two-stage process for assessing individual capability within a risk analysis, such that:"for defined groups, the goal should be to maximise variability of non-basic capabilities and minimise variability within sub-vectors of basic capabilities and among defined groups of those with similar boundary conditions (Murphy and Gardoni [@CR53])"Another alternative to welfare maximisation in a narrow space comes from the field of education. Callander et al. ([@CR9]) argue that increasing educational opportunities for youths is not an adequate pre-requisite to future labour force participation. Instead they develop a measure drawn from the multidimensional poverty literature (Alkire and Foster [@CR3]) to assess health alongside education, which they argue is also likely to have an impact of the probability of labour force participation in the future:"efforts to increase children's future labour participation rates as a means of improving their living standards should also focus on improving childhood health, as well as education. (Callander et al. [@CR9])"From this review, there does not appear to be a method for combining a measure of capability with the cost of an intervention, even though studies have developed outcomes as alternatives to measuring benefits monetarily in a cost-benefit analysis (Beyazit [@CR6]; Gardoni and Murphy [@CR25]).

Discussion {#Sec20}
==========

This study provides an up to date review of empirical capability applications, focusing particularly on publications interested in measuring capability in health and aiding decision-making more generally. Through an overview and comparison of research in the health field and a summary narrative analysis of studies across identified thematic groups, the review finds a number of different interpretations as to what capabilities to focus on depending on the intervention under consideration. Although this can be argued to be one of the benefits of the capability approach, drawing from the "toolbox" to suit a given research question (Conradie and Robeyns [@CR16]), it also leads to practical difficulty. Mitra et al. ([@CR51]) summarise this problem neatly:"Although there is conceptual value to its voluntary incompleteness, Sen's approach makes the capability approach difficult to operationalize (Mitra et al. [@CR51])"This study provides an overview as to how researchers are attempting to measure capability and inform decision and policy making, particularly in the health field. The health overview provides information on how different research groups are drawing from the same approach to solve similar problems in different ways, albeit with the caveat that different individuals are targeted for analysis by different researchers. The narrative analysis of objectives within capability empirical applications provides an overview as to how researchers across disciplines are using the approach to address policy needs, where we try to determine the level of consistency across a wide variety of subject fields as to what is the primary objective when measuring capability in practice.

The capability approach continues to grow in its application, with this review requiring the classification of three new capability thematic groups compared to a previously conducted review (Robeyns [@CR63]). Although this is an encouraging development, it could lead to a lack of coherence in utilising the capability approach even in the same topic area. Health is a prime example. Four different sections were required to describe the analysis using a capability approach in the same, albeit vast, field. Not only is the capability approach being applied in different ways, researchers have different interpretations of what it means to employ a capability perspective. However, the focus in all studies in the health field in moving away from a reliance on health status alone towards capturing individual capability provides a form of agreement in this area. This compares to a previous review of capability empirical applications across disciplines that found researchers using the capability approach most commonly measured functioning attainment (e.g. good health) rather than attempting to capture the capability to attain such functionings (Robeyns [@CR63]). This indicates that studies within the health field are rising to the challenge of the "capability criterion", i.e. measuring the opportunity aspect of the capability approach that makes it a distinct framework from traditional evaluative approaches, such as welfare economics (Gasper [@CR26]).

The primary results show that there is a pluralistic interpretation as to how the capability approach should be applied either in health or elsewhere to aid decision-making. Therefore, decision-makers who are used to a consistent approach may struggle to apply the capability perspective in practice if there is no guiding principle as to what a capability based evaluation should look like and what is its overall objective. However, the majority of the studies reviewed across thematic groups appear to follow a trend related to achieving "basic capabilities" (Young [@CR79]) or a "minimum level of capabilities attainment" (Murphy and Gardoni [@CR52]). This threshold approach has also been referred to within regions as a "sufficiency economy" (Parks [@CR58]) or within adult literacy as a "sufficient" level of learning (Maddox and Esposito [@CR46]). Although there may be some crossover with a sufficiency objective and conceptualisations of the capability approach for health, it is not clear that the leading conceptual authors of the capability approach for health (Ruger [@CR64]; Venkatapuram [@CR77]) or more generally (Nussbaum [@CR57]; Sen [@CR71]) would support such an objective as an overarching goal.

Compared to similar reviews conducted on capability applications, this study produces a novel way of searching for capability literature in a comprehensive manner, using an explicit methodology. Previous reviews of capability applications did not document how their studies were collated, meaning other researchers could not replicate their search if they so wished. The pearl searching method employed here is also useful for researchers trying to gather studies related to their work and are only aware of a few key publications. There is precedent for using this methodology when searching the health literature for topics where search terms have a number of meanings and relevant papers are not easily identified from non-relevant papers using traditional systematic search strategies (Dolan et al. [@CR20]; Tsuchiya and Dolan [@CR76]; Stafinski et al. [@CR73], [@CR74]). A review of empirical applications of the capability approach seems similarly well suited to this method, as using a key word search strategy for a term such as "capability" that has a number of different meanings would return thousands of irrelevant studies. This pearl searching process provides a method as to how related studies can be easily identified. Given the spread of application of the capability approach across thematic groups found in this review (see Fig. [3](#Fig3){ref-type="fig"}), the need for a comprehensive approach for reviewing literature is more important, as it is unlikely any researcher will be able to identify all related work in their field without using such a comprehensive literature search strategy approach.

There are a number of limitations with this review. The literature search was restricted to published papers in English only. Whilst we are aware that some of work on capabilities often appears in books and other languages, this was a limitation that was necessary, as there was no consistent method for checking whether book chapters or non-English studies were relevant for this review. It is also important to note that this review does not cover the totality of research in the health field or other thematic areas, as it was focused on a particular review question. The studies that met the inclusion criteria for the review tended to be quantitative in nature, given the research focus; it is important therefore not to interpret the findings and selection of studies in this review as being representative of the entirety of research effort concerning the capability approach. Also, as we did not conduct any form of quality check on the papers, ensuring only peer review publications were considered provided some form of quality check.

Although there are positives for the pearl growing search strategy, there are also some negatives. The freedom for the researcher to include any research they wish in their review was not followed here. Additionally, research that fell outside the review search criteria (i.e. year of publication, publication type etc.) is automatically excluded, so relevant studies that are known to the authors of this review that could have been included in this review were not possible (Ibrahim and Tiwari [@CR30]; Greco et al. [@CR27]; Kinghorn [@CR32]; Kinghorn et al. [@CR33]; Lorgelly et al. [@CR44]; Mitchell et al. [@CR48], [@CR49]; Ruger [@CR65]). A more flexible approach of reviewing literature in a comprehensive search may be more appropriate when reviewing capability literature in future. Moreover, the search strategy allowed measures developed closer to the start of the literature search start date (e.g. ICECAP-O) to accumulate other studies using them in practice, compared to more recently developed measures (e.g. ASCOT, ICECAP-A, OxCAP-MH). In addition, future literature reviews related to this topic should also consider qualitative research in the health field, the kinds of questions asked in relevant studies and how the concept of capability relates to the types of questions asked by different researchers.

Our focus in this review was to provide clarity as to how capabilities were measured in the health field and whether or not there is a clear objective when measuring capability. We have shown a wide variety of applications of empirical studies within health and different objectives across disciplines. For clinicians and policymakers to take the capability approach seriously as a viable alternative to the welfare economics influenced approaches that have now been established in evidence based medicine (for example, the incremental cost effectiveness ratio when using the QALY in health economic evaluations), more clarity about alternative objectives is required. Such alternative objectives need to be just as applicable to the health context as to that of poverty assessment if they are to obtain wider usage. Given there is a lack of consistency about how the measurement of capabilities can be used to aid decision-making, the challenge remains as to whether the capability approach can offer a coherent alternative to welfarist or other non-welfarist economic assessments across health and public policy.
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CriteriaJustificationName of author(s), title of study, year of publicationSummary information necessary for descriptive statisticsAre details available on the type of the attributes within the capability related measure?Understanding the components of capability related measures across disciplineType of application of the capability approach?\
For example poverty and well-being assessment in advanced economiesThe Robeyns' ([@CR63]) groups of studies where the capability approach has been applied should help to analyse similar studies togetherWas the capability related measure developed for a specific context? If so, which context?It has been argued by those who have applied of the capability approach that measures can be developed to address a specific policy questionCountry study conductedCan the study findings be applied in a UK setting?Was the study country/area specific or cross-national/disciplinary? Which country and what area of focus?It is important to ascertain the potential for interdisciplinary research, as areas which are applied within a number of fields/countries, may be more adaptable to a health analysis settingAre comparisons made between different population groups?An important role in allocating resources is the commensurate nature of population comparisonsObjective of study?Health maximisation, poverty reduction etc..Are decision criteria/rules discussed?\
What methods were used?If a measure has been promoted within a study, do the authors suggest how decision-makers should interpret such results for aiding decision-making?
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